raised serious questions about the future role of nonprofit organizations (NPOs) in the social service industry (Ryan, 1999) . NPOs may be forced to reexamine their "reasons for existing in light of a market that rewards discipline and performance and emphasizes organizational capacity rather than for-profit or nonprofit status and mission" (Ryan, 1999, p. 128) . Ryan (1999) explained that the real question is whether NPOs can adapt to competitive environments without compromising the qualities that make them vital to society. For many NPOs, reconciling the balance between multiple goals, such as providing social services while remaining fiscally viable, will be an increasingly important leadership challenge (Ryan, 1999) . Such problems are amplified in small NPOs, which often must figure out how to implement structural, cultural, or strategic changes with severely limited resources.
A small NPO wanting to adopt a business mind-set while maintaining its social service qualities must become a social purpose organization (SPO). SPOs are devoted to achieving social good but seek commercial revenue and engage in traditional business activities to achieve their missions (Young, 2001) . In contrast with for-profit organizations, SPOs put their social missions first and view their commercially generated revenue as a means to achieve the social missions. Young (2001) indicated that the staffing, governance, and financial requirements of these organizations follow from their social purpose identity. Specifically, SPO board members must reflect the social values associated with the mission and possess the skills needed to accomplish the mission. Furthermore, both staff members and volunteers must have the skills and abilities to deal with the social problems addressed by the organization as well as the expertise to manage business issues.
By adopting the identity of a SPO, small NPOs may remain competitive in the changing social service environment. However, the mix of skills and values needed to effectively manage a SPO is difficult to find. When coupled with resource limitations and an unstable environment, these issues create serious strategic challenges for small SPO leaders. Thus, there is a clear need for research to identify methods to facilitate effective decision-making processes in the SPO context. Given these issues, the purpose of this article is twofold. First, we describe how leaders of small SPOs may benefit from adopting a systems thinking approach when making strategic decisions. Second, we present a case study demonstrating the utility of using systems thinking and dynamic modeling as decision-making tools for analyzing the impact of various strategies on the financial well-being of a small SPO. Although our research focused specifically on the SPO context, most of the concepts and tools we examine are broadly applicable to most organizations.
THE NEED FOR A SYSTEM DYNAMICS PERSPECTIVE
The systems perspective has a rich intellectual heritage in organizational theory (e.g., Katz & Kahn, 1978) . Many practitioners subscribe to modern perspectives on systems theory such as those articulated by Senge (1990) and Argyris (1993) . In contrast, most quantitatively oriented organizational research does not explicitly address the system dynamics, in part because neither the analytic tools most frequently used (e.g., linear regression analysis) nor the research designs typically employed (e.g., cross-sectional designs) are well suited to dynamic modeling. However, small SPOs face many interacting challenges that require a system dynamics perspective, including stakeholders' strong commitment to the organization's ideological values; lack of market mechanisms; vague, competing, or difficult to measure objectives; and chronic resource scarcity (Hay, Beattie, Livingstone, & Munro, 2001) .
Two recently reported examples in the public sector underscore the benefits of using systems thinking and dynamic modeling to help deal with the inherent complexity of such systems. Purnomo, Mendoza, and Prabhu's (2004) research regarding collaborative planning of community-managed resources illustrated two useful features of dynamic systems. First, they generated a model that captured the complex web of interactions and causal relationships among relevant community constituencies. Second, and equally important, the process of building the model fully engaged the stakeholders and encouraged group learning by taking maximum advantage of the collective knowledge, expertise, and experience of the stakeholders. Homer, Hirsch, Minniti, and Pierson (2004) reported a similar experience where system dynamics models were used to foster community collaboration to find innovative ways to provide cost-effective care of chronic illness. They reported that the system dynamic models gave the community leaders "the ability to do resource planning, set realistic expectations, [and] determine critical success factors" (p. 221).
In each of these examples, developing the models led to shared understanding among the different groups that in turn fostered a collaborative approach to finding possible solutions. Furthermore, the leaders of the complex systems described in these studies faced similar challenges as those faced by SPO leaders, suggesting that similar processes may be applied to SPOs. Therefore, we discuss several properties of system dynamics that are relevant to SPOs and describe how decision makers' perceptual biases present additional challenges that can lead to unintended consequences for their organizations.
Properties of Complex Systems
Dynamic complexity. Sterman (2000) described natural and human systems as being high in dynamic complexity. Dynamically complex systems exhibit time delays, nonlinear behavior, adaptive behavior that changes over time, and counterintuitive or policy-resistant behavior. Dynamic complexity creates several challenges for decision makers, perhaps the most serious being unintended consequences of organizational actions. When a decision is implemented, organizational systems react by setting into motion multiple feedback loops that cause several variables to change simultaneously in ways that are difficult to predict. Delays also occur between the time a decision is made and the resulting system behavior, thereby obscuring cause and effect chains. Both of these systemic "problems" (feedback mechanisms and time delays) hinder a decision maker's ability to discern the consequences of his or her actions.
The complexity of system dynamics often surpasses the cognitive capacity of the human mind. Thus, decision makers usually react to dynamic complexity with perceptual processes hampered by bounded rationality (Sterman, 2000) . In complex organizational contexts (i.e., limited resources, ideologically oriented employees), decision makers often overrely on preexisting mental models, which are deeply ingrained assumptions about the organization, and fail to question the validity of their actions (Senge, 1990) . Argyris (1993) posited that mental models become so deeply internalized that they are taken for granted and rather than being questioned, evoke defensive routines. Defensive routines are "any action, policy, or practice that prevents organizational participants from experiencing embarrassment or threat and, at the same time, prevents them from discovering the causes of embarrassment or threat" (Argyris, 1993, p. 53) . Using these rote mechanisms limits a decision maker's ability to learn from experience and increases the likelihood of unintended consequences resulting from his or her decisions.
The challenges created by dynamic organizational complexity are particularly relevant to small SPOs. Daily life in small SPOs may be characterized by a fire-fighting mind-set in which strategic planning processes take a backseat to immediate needs. Smaller SPOs operate under continuous strain resulting from public demand for services that often outpaces the organization's financial and human resources (Hay et al., 2001) . For instance, small SPOs often lack the time and resources for effective staff training, and volunteers often lack the expertise to generate new sources of revenue for the organization (e.g., finding new donors, writing grants). Moreover, small SPOs usually cannot afford to hire employees with extensive human resource management experience. These issues increase the likelihood of poor decisions with unintended consequences and make it difficult to recognize and respond to errors once they have occurred.
Feedback. Systems thinking requires a fundamental recognition that all organizational processes include multiple feedback loops and that the interaction of positive and negative feedback loops profoundly affects system behavior (Senge, 1990; Sterman, 2000) . Positive (or reinforcing) feedback loops amplify the behavior of a system, often leading to exponential growth or decline. For example, Senge (1990) described the growth of new product sales through word of mouth as a "virtuous cycle" in which satisfied customers encourage other people to purchase the product. In contrast, negative (or self-correcting) feedback loops counteract change by working to offset or balance the growth or decline of a system. For instance, sales growth slows when the market becomes saturated and new customers become increasingly difficult to attract.
In most organizations, leaders learn to make strategy and policy decisions through single-loop learning. Sterman (2000) described single-loop learning as a negative feedback process in which decision makers take actions based on perceived discrepancies between the state of the real world and organizational goals. Single-loop learning becomes problematic when mechanisms guiding the decision-making process are not questioned or modified to meet changing environmental conditions. Argyris (1993) posited that when leaders change their actions (decisions) without modifying their underlying decision-making mechanisms, their decisions will probably not accomplish their goals. Single-loop learning may be common in SPOs as they typically attract staff members with passionate commitment to the social values of the organization and a willingness to work voluntarily or for low wages. Although such employees may be highly motivated to achieve the SPO's social mission, their beliefs may become so entrenched that they fail to critically evaluate the effects of their actions on the SPO's viability. Double-loop learning involves reevaluating the underlying mechanisms that govern decision-making processes. This process often leads to different decision-making rules, new decision strategies, and consequently, better decisions (Sterman, 2000) . Leaders require feedback about their decision-making mechanisms in order to engage in double-loop learning. Feedback permits leaders to generate new sets of governing values to detect and correct errors in decision-making processes. Once individuals adopt these new values, they are more likely to interrupt organizational defensive routines, alter their mental models, and change their behaviors. The point is not that SPOs must compromise their core values to change but rather that change requires careful examination of the outcomes of decisions and the processes used to make them.
Limits-to-growth archetype. Senge (1990) described archetypes as structural patterns common to many organizations. The limits-to-growth archetype reflects the idea that reinforcing (amplifying) processes stimulate growth but also introduce balancing (stabilizing) processes that eventually prevent further growth. Organizations encounter many limiting processes, including implicit goals, organizational values, or limiting resources. Decision makers often compensate for declining growth by performing more of the behavior that caused the growth without understanding the balancing process that creates the limit. Senge suggested that "leverage lies in the balancing loopnot the reinforcing loop. To change the behavior of the system, you must identify and change the limiting factor" (p. 101). Limits-to-growth processes occur throughout an organization's lifecycle and can only be removed through double-loop learning. Also, once an organization removes one limiting factor, the organization will grow until it encounters another.
For many SPOs, financial resource availability may be the primary limiting factor. Moreover, SPOs often lack the technical expertise or information management capacity to identify initiatives that have been successful in other organizations. The effects of these limits are amplified in small SPOs engaged in week-to-week or month-tomonth struggles for survival. Such organizations typically exist in a chronically threatened state with limited financial or human resources and little capacity to pursue new resources. Overcoming these intense burdens usually requires multiple revenue streams. For example, financial resources may come from fundraising activities, grants, individual donors, or revenue from goods or services. However, each revenue source requires different strategic initiatives, and small SPOs in particular need to choose high-yield initiatives to ensure that they make the best use of their limited resources.
The mental models of SPO leaders also may create limiting processes. For example, SPO leaders may regard traditional business values and strategies as conflicting with the social mission of their organizations. They may even be uncomfortable with treating management decisions as "business" decisions. Thus, the implicit and untested assumptions of SPO leaders may impede efforts to change their business models to promote more effective use of existing resources. By reinventing its identity to incorporate specific business values and principles, a small SPO can restructure itself to survive and grow in a changing environment while maintaining the values associated with its not-for-profit mission (Young, 2001) .
Dynamic Modeling as a Tool for Making Strategic Decisions
The systems perspective encourages researchers to recognize that the complex issues facing organizations are interrelated in cause-effect chains that are difficult, if not impossible, to model using traditional linear analytic techniques. Moreover, the dynamic complexity of modern organizations limits decision makers' abilities to learn from experience, thus inhibiting double-loop learning. Senge (1990) posed the question, "We learn best from our experience, but we never experience the consequences of our most important decisions. How, then, can we learn?" (p. 313). Senge encouraged decision makers to create "microworlds" in which management teams learn through doing, experiment with different strategies, test underlying assumptions, and realize the consequences of their decisions for distant parts of the organization. Accordingly, simulating organizational scenarios through system dynamics modeling provides an organization with microworlds that allow decision makers to learn from their experiences.
Sterman (2000) pointed out that "formalizing qualitative models and testing them via simulation often leads to radical changes in the way we understand reality" (p. 37). Simulations can strengthen understanding of feedback loops, generate information to challenge mental models, help identify limiting factors, and heighten awareness of possible unintended consequences of various courses of action. Although these tools have not been widely used by academic researchers, system dynamics modeling has been employed to understand many organizational processes, including new product development (Repenning, 2001) , business planning for network services (Dutta, 2001) , the value of information in business firms (Clark & Augustine, 1992) , customer satisfaction and quality in computer manufacturing firms (Strutt, 1995) , and litigation processes for cases involving compensation claims for time and cost overruns on large complex projects (Howick, 2005) . In addition, simulations may be an ideal venue for SPO leaders to experiment with different strategies without worrying about the financial implications of their actions.
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ASSISTING A SMALL SPO IN DEVELOPING A STRATEGIC BUSINESS PLAN
Our research involved a collaborative project between members of a university in the Pacific Northwest and a small local SPO. The SPO's mission is to use education to improve women's lives, increase community members' access to new scholarship about women, and facilitate dialogue about social issues. The organization's board of directors oversees a small nonprofit women's bookstore, which serves as the SPO's primary source of revenue and as a community space for women-focused social initiatives. Thus, the parent SPO is not visible outside of the bookstore, and the parent SPO uses any revenue generated by the bookstore to cover its operating expenses. The purpose of the project was to assist the SPO in generating new strategies that would enable the bookstore to become financially sustainable while maintaining the SPO's commitment to its social purpose. We met with key board members and the bookstore manager to discuss viable strategies for generating additional revenue in light of the SPO's resource constraints. Then, we proposed a strategic plan for the SPO consisting of several structural changes to the organization.
We suggested separating the SPO's development activities into four essential functions: fundraising, the bookstore, donations, and grant writing. We encouraged the board to assign its members specific responsibilities for each of these functions. We also suggested specific strategies to increase the utility of each function. For instance, for the bookstore we proposed new marketing/advertising strategies, the adoption of an inventory aging system, a renovation of the appearance of the store, and renewed efforts to collaborate with other SPOs. For grant writing, we suggested conducting research to identify potential funding sources, developing outreach programs, and partnering with local academic institutions to seek funding.
We used Kaplan and Norton's (1996) balanced scorecard model to identify criteria the SPO could use to assess customer satisfaction, financial stability, internal processes, and innovation and learning. For instance, the SPO could assess customer satisfaction using surveys and measure financial stability by tracking bookstore customers and sales. Finally, we presented the strategic plan to a key board member and the bookstore manager and discussed possible methods for implementing the suggested changes. The board member and bookstore manager shared the information with the board during a staff retreat and worked with other members to develop a comprehensive strategic plan for the SPO that reflected some of our recommendations.
SYSTEM DYNAMICS MODELING IN A SMALL SPO
Next, we built a dynamic model to simulate the impact of the strategic business decisions on the financial well-being of the SPO and to address the other goals of this article (for the final model see Figure 1 ). It is important to note however that we developed the model after the completion of our work with the SPO. Although the members of the SPO were not directly involved in the modeling process, the SPO contributed to the modeling process in two important ways: (a) The SPO provided monthly revenue and expenditure data for use in developing and calibrating a system dynamics model, and (b) a key board member participated in the final validation and verification check of the parameters in the final model. We used a system dynamics software program, STELLA 7.01 (High Performance Systems, Inc., 2003), to model the SPO's business processes. Two critical elements of system dynamics modeling include identifying key components of the system and making reasonable assumptions about their "real-world" systemic relationships. This process involves iterative cycles of adjusting the model components and refining the logic for and assumptions about the system. The model included objective financial variables (e.g., net profit, debt) as well as harder to measure variables (e.g., potential customers through word-of-mouth advertisement). The relationships among the variables are modeled using graphical symbols that represent an underlying system of simultaneous finite difference equations. The system's behavior over time is displayed graphically as the software integrates the set of equations. A detailed description of the mathematics of the modeling process is beyond the scope of this article (see Sterman, 2000 , for a complete discussion of the modeling process); however, it is important for readers to understand four basic model components: stocks, flows, converters, and connectors.
Stocks are accumulations in the system such as product inventories, customer populations, and financial accounts (e.g., profit, debt, cash). Stocks are often referred to as reservoirs because they maintain the state of the system by holding particular values for the variables they represent; therefore, the value of a stock persists (i.e., does not Flows connect different stocks and also connect stocks to sources and sinks (both sources and sinks are represented by clouds). Clouds show the boundary of the model and represent the model's unlimited capacity to produce material (source for the flow) or absorb the material (sink). These boundaries reflect the assumption that aside from the parameters introduced by the model components, the system has unlimited resources and an infinite capacity to generate outputs. Flows cause changes in stock levels and obey the laws of flow conservation such that a reduction in one stock results in an equivalent increase in another (Dutta, 2001 ), except at the system boundary. Flows move quantities of "stuff" (e.g., material, capital) around the system, and because they are connected to stocks, they must contain the same type of stuff as the stock. For example, if a stock contains cash, then the flow must move quantities of cash into and out of the cash stock. Flows are modeled as double arrows with valves (see Figure 1 ).
Converters are used to perform computations. They do not accumulate, so the value for a converter is recalculated at each time step (High Performance Systems, Inc., 2003) . Converters can translate the magnitude of a stock into some other unit of measurement, or they can be used as intervening variables to connect stocks with flows. For instance, a converter can represent an equation such as the difference between a goal for inventory and the current inventory level. Converters are modeled as circles (see Figure 1) .
Connectors are used to indicate the transfer of information from one component to another (High Performance Systems, Inc., 2003) . For instance, a connector could be used to link a stock to its inflow. In this case, the stock value would be an element in the formula for the inflow indicating that the inflow is proportional to the stock, such as the number of births in a population. Connectors are modeled as arrows (see Figure 1 ).
Model Development
The following section describes the process we used to model the impact of three potential courses of action on the financial well-being of the SPO. In the interest of space, we will not present the specifications for the model components at each stage of development; however, the appendix includes the descriptions/equations of each component of the final model.
First stage: The current state of the system. Using the SPO's monthly revenue and expenditure statements and the balance sheet for the 2002 fiscal year, we began the modeling process by examining the current state of the parent SPO and the financial status of each of its three essential components: the bookstore, fundraisers, and donations. The financial statements revealed that bookstore expenses (e.g., inventory, freight, and operational expenses such as supplies, personnel, rent, and advertising) exceeded the net revenue generated from sales of bookstore merchandise. We also noticed that the statements for September, January, and April showed large increases in revenue compared to the other months. We were informed that the bookstore sells textbooks for local college classes, leading to increases in revenue at the beginning of each academic quarter. The SPO also hosts two annual fundraisers (e.g., raffle dinners, auctions). The SPO presently uses the revenue raised from these fundraisers and annual donations to the parent SPO to cover the bookstore's operating expenses. We used this financial information to model the current state of the system. We used a simulation time of 1 year to reflect the organization's fiscal year. The initial simulation results accurately reflected the SPO's current financial status (see Figure 2 , Graph A). That is, the system dynamics produced no revenue for the SPO to fulfill its social purpose beyond operating the bookstore.
Second stage: Community events and additional donors. During our consultative work with the SPO, one board member suggested soliciting additional donors to generate revenue for social service activities. Therefore, we incorporated this suggestion into the model, representing these social service activities as annual community events hosted by the SPO. We added several components to the model to simulate the number of years it would take the parent SPO to generate enough revenue to host a community event with the additional donations. First, we created the components of the model needed to simulate the SPO hosting a community event. We used information from a subject matter expert (SME) regarding the costs of local community activities to calibrate the model components. Specifically, we assumed each community event would include 200 attendees and cost about $35 per attendee, for a total cost of $7,000, which reflects the amount of money the parent SPO would have to raise to host an event.
Second, we anticipated that by hosting a community event, the organization could capitalize on positive feedback processes in the system. Specifically, we expected the community events would increase bookstore customers and generate new donors for the parent SPO. Based on the information obtained from the SME, we estimated 50% of the attendees at each community event would subsequently visit the bookstore and 20% would donate an average of $20 to the SPO. We adjusted the model to reflect these positive feedback processes.
Third, we modeled the board's suggestion of generating additional revenue from new donors and adjusted the model to reflect this change. The board did not anticipate any additional costs would be associated with soliciting new donors. Because the SPO's financial statements indicated average donations to be $2,000 annually, we set the initial number of donors to 100. We included 5% growth and 5% attrition rates in the number of annual donors to model the system initially being in a steady state of generating new donors and losing current donors. Then, we modeled new donor growth by dividing the current donor pool by 10. Thus, the number of new donors each year included the normal growth rate of donors (5% of the current donors stock), the newly added donors per year from the board's suggestion (10% of the stock of donors), and the new donors generated each year from the community event.
The simulation results for this stage of model development revealed that the changes to the system would indeed generate revenue for the parent SPO. Figure 2 , Graph B shows that the parent SPO would have enough money ($7,000) to host an event after about 8 years, as indicated by Community Event Spending. The results also indicated that it would take the SPO another 4 years to raise enough money to host a second event. The results suggested that soliciting new donors may not be an effective strategy to increase revenue for the parent SPO. First, the board may not want to wait 8 years to host a community event. Second, it is unrealistic to assume that it would not cost the SPO any money to solicit donors, and adding these costs would only slow the accrual of revenue and further delay subsequent events.
Third stage: Grant writing. During our work with the SPO, we suggested that another viable option to increase revenue for the SPO might be for some of the board members to write grants. Grants would represent a fourth source of income for the SPO, alongside revenue from the bookstore, fundraisers, and donations. Thus, we decided to model the potential impact of grant writing on the financial status of the SPO. We expected the revenue from grants would enable the parent SPO to raise enough money to host a community event in less than 8 years.
Based on our knowledge of the grants typically awarded to local university faculty for building community partnerships, we assumed that the parent SPO could obtain $2,000 annually in grant funds to host community events. Therefore, we added 75% of this amount (25% was allocated to grant writing costs) as a new revenue source. Because we dropped the suggestion of soliciting new donors, we deleted this component of the model. However, we still expected that the community events would create awareness about the parent SPO, resulting in positive feedback loops producing more bookstore patrons and donors for the organization. We modeled the net revenue (i.e., after costs of hosting annual events) as allocated to new social programs.
The simulation results indicated the additional $2,000 in yearly grant revenue would allow the parent SPO to host a community event after just 4 years (see Figure 2 , Graph C). Due to the compounding effect of positive feedback, the second community event can be held 3 years after the initial community event and the third event held 2 years after the second event. Finally, 7 years after the first event, the parent SPO could host annual events. We also simulated the behavior of the bookstore customers and donors over time (see Figures 2 and 3 , Graphs D and E, respectively). The annual number of customers decreased slightly over the first 4 years prior to the community events, indicating that the natural attrition of bookstore patrons was higher than the number of new customers generated from advertising efforts. However, the number of bookstore customers increases noticeably once the SPO can host an event every year. The same behavior is exhibited for the number of donors. Thus, after the bookstore becomes self-sustaining (about 11 years), the revenue obtained from fundraising and donations can be used as intended, to host community events. The results also indicated that once the bookstore is self-sustaining, the SPO could continue to host annual events and allocate net revenue to new social programs (see Figure 3 , Graph F). As Figure 3 , Graph G shows, the balance of the SPO decreased to zero as soon as the extra revenue was allocated to new programs.
Model testing. An important aspect of the system dynamics modeling process is to verify the model's behavior through careful testing. The objectives of model testing are to ensure the model operates as intended and to identify and eliminate errors. The testing process involves checking calibration, data entry, units of measure, time scale errors, and so on. To facilitate this process, we used hypothesis testing regarding model parameters, we neutralized feedback loops, and we performed sensitivity analyses. It is important to note that models typically are tested at every stage of model development. Because our primary purpose for developing the model was to demon- Hypothesis testing involves stating a priori how the model behavior should change when particular parameters are changed, running the simulation with changes to those parameters, and examining whether or not the behavior matched the hypotheses. We performed several of these tests, including changing the initial value of the bookstore to $3,000, changing the initial value of bookstore customers to zero, and changing grant writing revenue to $10,000 per year. The model behaved as expected. For instance, increasing the yearly revenue from grant funds allowed the SPO to immediately host an annual event and allocate resources to new programs. Increasing the initial bookstore balance also allowed the SPO to host a community event immediately. However, we noticed that the SPO allocates resources to new programs during this first year. Because the SPO does not save the extra revenue, it is unable to host a second event until 3 years later, when the necessary $7,000 is raised again. We reexamined the behavior when the bookstore is at a zero balance (the current state of the system) and realized that we calibrated the model so the SPO devotes resources to new programs, even when the SPO is unable to host an event each successive year (see Figure 3 , Graph G). If the SPO saved this money until the system was stable, it might be able to host annual events sooner than suggested by our results.
To test our assumption that the system becomes sustainable due to the positive feedback processes we specified, we examined the model's behavior when the feedback loops were neutralized or decoupled. For example, we multiplied the equations for incoming donors and incoming customers by zero to simulate a lack of beneficial word-of-mouth feedback from community events. After changing these parameters, the model behaved as expected. First, we decoupled only the positive feedback from the event to new donors. This change allowed the SPO to host an event after 4 years. However, the system did not stabilize, indicating that the SPO lacked sufficient revenue to host annual events for 21 years. In addition, the SPO would have to wait 4 years to host a second event. Second, we decoupled only the positive feedback from the event to the new bookstore patrons. The results from this change revealed that the system would not stabilize for 26 years. Finally, when we eliminated both positive feedback processes, the system never becomes sustainable (see Figure 3 , Graph H). The SPO accrues enough revenue to host two community events, devotes the extra money to new programs, and plateaus at approximately $5,000 in annual revenue. The parent SPO is unable to raise enough money to host other events or develop new programs. These simulations suggest that both feedback loops are necessary to allow the system to become sustainable in a reasonable period of time. Neither feedback loop by itself allowed the SPO to accrue enough revenue to host annual events in an acceptable time period.
Sensitivity analysis differs from hypothesis testing in that it does not involve a priori hypotheses about the model's behavior. Rather, sensitivity analysis investigates whether the model is appropriately sensitive to parameter changes. We performed several sensitivity analyses, which involved systematically varying some of the model parameters. We examined the effects of different values for fundraising and the initial bookstore balance on the investments in new programs. The model behaved as expected; new program spending increased as we increased the values of both fundraising and the initial bookstore balance. However, because the SPO immediately allocates extra revenue to new programs, even an initial increase of $50,000 to the bookstore budget did not help to stabilize the system for 8 years.
INSIGHTS FROM ADOPTING A SYSTEMS THINKING APPROACH
Systems thinking is a powerful decision-making tool that has enabled the leaders of Fortune 500 companies to understand the causes and consequences of the complex systems affecting their businesses. In this article, we applied systems thinking to simulate several changes to organizational structures and processes to examine how different courses of action would affect the financial well-being of a small SPO. The main purpose of our dynamic modeling process was to examine the potential utility of dynamic models in SPO decision-making processes and more generally in strategy development for any organization. Thus, we did not formally track the effects of the modeling process on the mental models of the SPO leaders or on the eventual outcomes of strategic decisions made by the SPO. However, anecdotal evidence from conversations with board members suggested that they considered several of our ideas in a retreat aimed at generating a strategic plan for the SPO. This suggests the potential utility of the modeling process for strategy development. Moreover, our study illustrates several system dynamics principles that can aid leaders of SPOs in change efforts even in the absence of developing a formal model.
Feedback.
Our research illustrates the powerful distinction between actions that lead only to infusions of resources and actions that trigger a reinforcing feedback loop. For instance, many SPO leaders make operating decisions in response to short-term revenue crises. Systems thinking encourages SPO leaders to identify positive feedback loops that, when effectively utilized, may help avert future crises while still facilitating financial stability. In the case of our focal SPO, grant revenue creates one feedback loop by allowing the SPO to host a community event, leading to an increase in the number of people who donate to the SPO. These changes increase the SPO's overall revenue and help it host a second event. A second feedback loop is simultaneously created when the event generates new bookstore customers, increasing word-of-mouth advertising that brings in even more customers and ultimately increases bookstore revenue. Finally, increased income allows the SPO to host more events, resulting in new donations that increase the SPOs total revenue.
The insights of the effects of virtuous feedback loops can be shared with SPO leaders who do not have access to system dynamics software or expertise. During planning sessions or retreats, leaders could explore how longer term strategic decisions may lead to more sustainable solutions compared to short-term decisions aimed at avoiding immediate financial crises. For instance, the structural changes and related activities Tucker et al. / DYNAMIC SYSTEMS 495 we suggested to the SPO (i.e., increasing marketing, building collaborative partnerships, and researching grants) are useful starting points for incorporating systemic thinking into long-range strategic planning.
Dynamic complexity. Systems thinking requires that the role of time be explicitly incorporated into organizational decision-making processes and must be considered during the organizational change process. For instance, the dynamic complexity of organizational systems makes it difficult for leaders to understand the delays that occur between the time decisions are made and the observable (expected or unexpected) outcomes of those decisions. Estimating causes and patterns of model behavior allows leaders to make more reliable and informed decisions. In particular, the simulation runs demonstrated how the board members' solution of adding new donors would not result in enough revenue to host a community event until 8 years had passed. Considering time delays also can reveal other factors that may affect the system. For example, we demonstrated that by hosting an event sooner than 8 years the SPO could take better advantage of the positive feedback implicit within the system. System dynamics modeling also illustrates potential unintended consequences of organizational change. Even when a particular strategy leads to desired outcomes for one department, other departments may be inadvertently harmed, leading to suboptimal outcomes for the organization as a whole. For instance, our findings showed that because the SPO allocated the extra revenue to new programs immediately, it was not able to host an annual event until approximately 11 years. If the SPO saved its additional revenue until the system was sustainable, it could host annual events much more quickly. Even without relying on model simulations, SPO leaders need to consider how dynamic complexity influences the potential outcomes of their decisions. A systems approach to decision making provides SPO leaders with a set of conceptual tools to consider how system properties influence the outcomes of their decisions; dynamic modeling simply adds one more technique to the decision maker's tool kit. Double-loop learning. Dynamic modeling enables leaders to learn from the consequences of their actions. The modeling process provides participants with an opportunity to learn from the results of their decisions without adverse real-world consequences. Although leaders of SPOs may be able to directly experience some of the results of their actions through model simulations, the dynamic modeling process is not the only path to double-loop learning. SPO leaders also may stimulate double-loop learning through open discussions with key SPO members about the possible outcomes of their decisions, seeking to identify and articulate the implicit assumptions in their decision-making processes. To accomplish this, SPO leaders need to create an organizational climate in which SPO members feel they can safely share their thoughts about potential systemic problems. Under such conditions, leaders may be better able to identify, understand, and change their own faulty assumptions and biases about the organization. It is important to note that recent research has shown that certain personalities may have stronger inclinations to use double-loop learning (Back & Seaker, 2004) . If SPO leaders can identify these individuals, then they may be able to draw on them to foster a supportive climate for change.
By evaluating and changing the underlying mechanisms guiding decision-making processes, leaders may be able to overcome their defensive routines, alter their mental models, and facilitate double-loop learning. Sterman (2000) explained that once these mental structures are changed, the same information may be interpreted using different decision rules, yielding different behaviors and outcomes. Finally, our recommendation to develop criteria to evaluate the outcomes of decisions may help facilitate double-loop learning as well as alleviate any unforeseen negative effects of decisions. For instance, effectiveness models, such as the balanced scorecard approach (Kaplan & Norton, 1996) , encourage SPO leaders to triangulate multiple sources of effectiveness data to pinpoint areas that may be adversely affected by their decisions.
PRACTICAL IMPLICATIONS OF DYNAMIC MODELING
Systems thinkers such as Senge (1990) and Argyris (1993) encouraged both practitioners and scholars to recognize and respond to system dynamics in organizational life. However, the statistical tools necessary to quantitatively model dynamic processes are neither widely recognized nor well understood. Dynamic modeling is a relatively new technology, and organizations are likely to vary in both their willingness and ability to incorporate such tools into their decision-making processes. Rogers (1995) described five different profiles of organizations that vary in their receptiveness to new technologies, ranging from enthusiasts to skeptics. For a variety of reasons, many SPOs probably are on the skeptic end of Rogers's continuum and might be resistant to adopting dynamic modeling as a routine decision-making tool. First, for reasons described earlier, SPOs attract employees who are passionate about the social aspects of the mission of their organizations but who are less likely to be well versed in recent technological innovations or quantitative methods. Such employees may not possess the necessary technical skills to appreciate the potential value of dynamic modeling. For instance, when we shared the dynamic modeling results with a member of the SPO, she had trouble understanding the data analyses, which made it difficult for her to appreciate the value of the analyses. Adherents of dynamic modeling need to address such issues by developing strategies to communicate the results of dynamic modeling interventions to a wide array of audiences, not simply the most technologically sophisticated people.
Second, SPOs rarely have slack resources to devote to dynamic modeling. Modeling includes software costs, consultant (or personnel) fees, and costs associated with gathering and maintaining data used in the modeling process. In our case, the organization probably would not have participated in the project had we required compensation. Although one might be able to make a case that SPOs would benefit in the long run by developing the capacity to model dynamic processes, their limited technical expertise and lack of slack resources make this unlikely. Pro bono work is one important solution to this dilemma; another would be for SPOs and modelers to seek collaborative grants to fund such projects. Tucker et al. / DYNAMIC SYSTEMS 497 Third, encouraging employee participation in dynamic modeling processes may be especially difficult for small SPOs whose members often work on a volunteer or parttime basis. However, participative management has a long history of adherents in the larger literature on organizational development (cf. Cardy & Selvarajan, 2001; Lines, 2004) and certainly could facilitate systemic thinking, even without using dynamic modeling. For example, volunteers may be able to offer insights about how financial decisions would affect the SPO's ability to fulfill its social mission. Given that many SPO members probably lack basic familiarity with modeling tools, employee involvement requires SPO leaders and systems consultants to demonstrate the benefits of such endeavors early in the process. They also should take actions that convey their commitment to incorporate the results of the modeling process into existing business practices.
We also would like to address one unresolved issue with our project regarding the appropriateness of dynamic modeling for various types of change initiatives, which may be worth exploring in future efforts. Cummings and Worley (1997) explained that planned change efforts fall "along a continuum, ranging from incremental changes that involve fine-tuning the organization to quantum changes that entail fundamentally altering how it operates" (p. 34). Incremental changes occur within one level (e.g., work group) of a specific dimension of the organization's existing business strategy, structure, or culture, whereas quantum change involves simultaneous change along several dimensions (e.g., structure, culture, reward systems, information systems, and work designs) and levels (e.g., top-level management, departments, and individual jobs; Cummings & Worley, 1997) . Different sorts of change management tools may lend themselves to incremental as opposed to quantum change efforts.
In our view, dynamic modeling can offer valuable insights into both incremental and quantum change processes. Although the focus of incremental change is aimed at improving the status quo, some researchers have pointed out that even relatively smallscale changes create unintended consequences (Ashburner, Ferlie, & FitzGerald, 1996) . Dynamic modeling may help leaders identify and respond to some of these effects before they occur.
In contrast, quantum organizational change requires radical changes in employees' core competencies and how they perceive, think, and behave at work (Cummings & Worley, 1997) as well as simultaneous changes to the organization's purpose and major systems (e.g., identifying the beliefs of people in authority networks, opening up processes for outside participation and review, overcoming conflict in goal achievement; cf. Nutt & Backoff, 1993) . In fact, Lemak, Henderson, and Wenger (2004) posited a hierarchy of transformational (i.e., quantum) change based on systems theory. They argued that organizations must first commit to strategic transformation (i.e., recreating a productive match between core competencies and market opportunities), then renew efforts aimed at changing the organization's culture, and finally attend to issues of enhancing efficiency through operational transformation. We propose that systems thinking is even more crucial to the success of these large-scale change efforts. However, in such cases, dynamic modeling would be more appropriately used as one of many tools to explore possible outcomes of change rather than as part of a stand-alone initiative. That is, because quantum change requires redefining organiza-tional dimensions, it may be more difficult to develop an accurate model to reflect this type of change, partly due to the difficulty in validating its components against known real-world properties.
For the present study, the initial goal of the project involved generating incremental changes to a limited number of organizational systems and processes. Because we did not assess the effects of the strategic changes on the SPO's cultural or operational systems, we could not identify potential implications of the modeling process in terms of quantum change. Despite these limitations, our involvement with the SPO certainly exposed the leaders to system dynamics concepts and principles that were relevant to the process of developing their strategic plan. Thus, the leaders experienced firsthand how dynamic modeling could help a team evaluate potential organizational changes, be they on an incremental or a quantum scale.
We also would like to note two limitations concerning the generalizability of our findings. First, our findings are unique to the specific context of our SPO. We encourage future researchers and practitioners to use dynamic modeling with other types of SPOs so that the boundary conditions for using such models for change efforts can be better defined. Second, we recognize that our depiction of the process for conducting this type of research might differ somewhat for a large NPO or for a for-profit organization. Future research should examine the applicability of this approach across a wide array of organizations to gain a better understanding of the types of research projects that are better suited for specific organizations.
In conclusion, dynamic modeling is a relatively new technology that is little known in the academic, business, and nonprofit communities. Consequently, the volume of scholarly work that incorporates dynamic modeling is modest. Dynamic modelers need to continue to accumulate a critical mass of "success stories" and to engage in scholarly work aimed at disseminating the results of such projects to the wider business community. SPOs present modelers with unique opportunities to accumulate such successes by helping organizations with strong needs for support. For those working in academic settings, dynamic modeling projects provide students with valuable learning opportunities. Thus, we strongly encourage dynamic modelers to work with SPOs, both to help organizations in need and to contribute to the growing collection of successful applications of dynamic modeling in organizational settings. 
